Redox and pH dual-responsive PEG and chitosan-conjugated hollow mesoporous silica for controlled drug release.
In this paper, a hollow mesoporous silica nanoparticles (HMSN) was used as the drug vehicle to develop the redox and pH dual stimuli-responsive delivery system, in which the chitosan (CS), a biodegradable cationic polymer, was grafted on the surface of HMSN via the cleavable disulfide bonds. CS was chosen as the gatekeeper mainly due to its appropriate molecular weight as well as possessing abundant amino groups which could be protonated in the acidic condition to achieve pH-responsive drug release. In addition, the PEG was further grafted on the surface of CS to increase the stability and biocompatibility under physiological conditions. The DOX loaded DOX/HMSN-SS-CS@PEG had a relatively high drug loading efficiency up to 32.8%. In vitro release results indicated that DOX was dramatically blocked within the mesopores of HMSN-SS-CS@PEG in pH 7.4 PBS without addition of GSH. However, the release rate of DOX was markedly increased after the addition of 10mM GSH or in pH5.0 release medium. Moreover, the release of DOX was further improved in pH5.0 PBS with 10mM GSH. The HMSN-SS-CS@PEG could markedly decrease the hemolysis percent and protein adsorption, and increase the biocompatibility and stability of HMSN compared with the HMSN-SS-CS and bare HMSN. This work suggested an exploration about HMSN based stimuli-responsive drug delivery and these results demonstrated that HMSN-SS-CS@PEG exhibited dual-responsive drug release property and could be used as a promising carrier for cancer therapy.